Ki-67 is a protein expressed in the nucleus of several species during cell-division, being absent during the GO resting phase of the cellular cycle. During attempts to disclose mitosis in the so-called "amebocyte-producing organ" in Biomphalaria glabrata infected with Schistosoma mansoni, the parasite multiplying forms appeared strongly marked for Ki-67, while the snail tissues were completely negative. These data are worth registering to complement general data on Ki-67, and to help future studies on the relationship of the parasite and of its intermediate host.
There are two different views concerning the origin of the hemocytes, the cells of defense found both circulating in the hemolymph and infiltrating the interstitial tissues of the snail Biomphalaria glabrata, the main intermediate host of Schistosoma mansoni in Brazil. One view postulates the presence of a specific organ, the amebocyte producing organ or APO, from where all the defense cells would take origin (Sminia et al. 1974 , Lie et al. 1976 , Sullivan 1990 . One main argument in favor of this theory derives from the observation of an increased number of cells in mitosis within the APO when the snails become infected with S. mansoni (Sullivan 1990 ). The other view, which happens to be the primitive one, considers that the hemocytes originate from cells lining the vascular spaces and wandering within the interstitial connective tissue, anywhere throughout in the snail body (Haughton 1934 , Pan 1958 . Recently, a series of evidences were presented in favor of this latter view (Souza & Andrade 2006) . It was exactly during the course of that mentioned comparative studies that the histochemical method for Ki-67, a mitosis marker, was used in an attempt to test how prominent was mitosis in the APO during the course of experimental S. mansoni infection of B. glabrata. No evidence of mitosis was detected in the APO or anywhere else throughout the snail tissues. However, the multiplying parasite structures were strongly marked. Since this unexpected finding seems important to be incorporate into the general body of Ki-67 data, as well as to data on the biology of the parasite, and of its intermediate host, it is herein further presented and discussed.
Sections of paraffin-embedded formalin-fixed snail tissues, from both S. mansoni infected and non-infected B. glabrata, were submitted to treatment with the monoclonal anti-Ki67 (mouse IgG, clone MIB-1 DAKO, Carpinteria, US).
Antigen retrieval was accomplished through heat treatment in citrate buffer at pH 6.0. After washing in Tween 20 0.1% PBS, the others steps were done with LSAB (DAKO) kit sections were incubated with the primary antibodies overnight, at 4 ο C in a humidified chamber. Primary antibodies were diluted in DAKO's antibody diluent Af 2% BSA in PBS (pH 7.4). After washing in PBS, sections were incubated in 10% skimmed milk during 20 min for blocking non-specific ligations. Blockade of the endogenous peroxidase was done with 3% H 2 O 2 for 10 min at room temperature. The color was developed with 3,3-diaminobenzidine tetrahydrochloride (DAB) (DAKO). Sections were counterstained with Harris hematoxilyn for 2 min, dehydrated and mounted with Permount. Control sections in which primary antibody was either omitted or replaced by normal mouse serum, were used.
Ki-67 appeared strongly and exclusively expressed in the multiplying forms of S. mansoni, sporocysts and developing cercariae (Fig. 1, B, C, D) . It was more marked in sporocysts than in the developing cercariae. The cells lining the cavities containing the sporocyst, probably the most primitive on the germinal line, appeared strongly positive (Fig. 1D) . The snail tissues showed no labelling at all, including the ovo-testis where numerous mitoses are usually present.
Ki-67 is a phosphoprotein present in the nucleus during the G1, S, G2, M phases of cell division in different tissues of different species. Since it is absent during the GO resting phase of the cellular cycle, it results in an excellent marker of cell division (Scholen & Gerdes 2000) . The monoclonal antibody anti-Ki-67 is a mouse IgG1 kappa against a recombinant human peptide fragment containing 1002 pairs of basis from the Ki-67 cDNA. Such antibody tags to the nucleolar protein present exclusively within the nucleus undergoing division and at the chromosome surface (Gerdes et al. 1991) .
A C B D Although the S. mansoni genoma is mentioned on the NCBI, no reference has been found related to the presence of Ki-67 homologue gene in that parasite. However a search through GeneDB, a data-basis maintained by the Welcome Trust Sanger Institute, responsible for the S. mansoni genome project, indicated a relationship between the human Ki-67 mensager RNA (RNAm) and three S. mansoni proteins, hitherto not described.
Like the human Ki-67 protein, these hypothetical proteins contain the forkhead-associated (FHA) domain (Hofmann & Bucher 1995) . Proteins with FHA domain are related to phosphorylation-dependent protein-protein interactions in a wide range of cellular functions, including RNA processing, cell cycle arrest and nuclear repair (Li et al 2000) . Moreover, a possible ligand to Ki-67 was also identified on S. mansoni through a search on GeneDB. The putative protein Smp_078520 (MKI67 FHA domain-interacting nucleolar phosphoprotein) corresponds to NIFK (nucleolar protein interacting with the FHA domain of pKI-67), a human protein described as a ligand to the FHA domain (Takagi et al. 2001 ). These data indicates the variety of proteins that can emerge from the studies of the S. mansoni genome.
The use of Ki-67 histochemical staining may be of help during studies related to S. mansoni and B. glabrata relationship, but has been of no avail to clarify the role of APO as a hemocyte production site, as postulated by some (Sminia 1974 , Lie et al.1976 , Sullivan 1990 , because this marker is not expressed in snail tissues.
